Size and Abundance of Brown Trout Associated with Artificial Cover
in Garvin Brook’s Habitat Improvement Projects (2014 & 2017)
Abstract:

Results:

Stream habitat improvement (HI) projects are an integral part of
management for Brown Trout in southeastern Minnesota, and this study
examined the size and abundance of trout associated with various artificial
cover structures in two improved sections of Garvin Brook. Both improved
reaches (construction in 2014 and 2017) incorporated large, mid-channel cover
boulders, but reaches differed in the type of under-bank cover structure used
(LUNKERs [2014] versus skyhooks [2017]). Electrofishing was used to
capture Brown Trout associated with individual or clustered cover structures (5
boulders and 5 bank covers per reach), with all trout then weighed (g) and
measured (mm total length). Brown Trout catch per unit effort (CPUE) did not
differ between boulders and bank cover in either section, but CPUE was twice
as high in the 2014 HI section (6.7 fish/minute) versus the 2017 HI section
(3.2 fish/minute). Greater numbers of fish were found associated with wooden
structures, and in the 2014 HI reach. Artificial cover structures were used by
trout in both the 2014 and 2017 HI sections, with differences in trout size and
abundance between sections possibly influenced by other habitat differences
(e.g., pool size, log cover, riparian use) between HI reaches.

Objectives:
To determine…
Whether Brown Trout in Garvin Brook prefer wooden structures compared
to mid-channel boulders
Whether patterns of use and abundance change between a new (2017) and
older (2014) HI stream section

Methods:
1.

2.

Field:
Brown Trout were collected by electrofishing 10 habitat structures
(5 LUNKERs [2014] / Skyhooks [2017] and 5 mid-channel
boulders) in each of two stream reaches
Each fish was weighed (g) and measured (mm total), then released
Total electrofishing time was recorded for each structure
3 equidistant transects were established on each HI reach to assess
stream width (m), dissolved oxygen (mg/L), water temperature
(°C), depth (cm), and current velocity (m/s at 0.6 depth)
Data Analysis:
Catch per unit effort (CPUE): number of fish/minute
Standard and Relative Weight
Two-factor ANOVA (with replicates) for fish data
Two-sample t-tests for physical/chemical variables
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Totals of 29 and 81 Brown Trout were captured and released from Garvin
Brook’s 2017 and 2014 HI reaches, respectively
2014 HI contained more fish 8-14 cm and 30-36 cm
The 2014 HI section had higher CPUE and number per structure than 2017
Number of fish per structure also was significantly higher for wooden
structures compared to boulders
No significant habitat size difference between reaches for boulders or
LUNKERs/skyhooks
No significant water characteristic differences between the two sections
Image of LUNKERs from 2014 HI section.
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electrofishing for Brown Trout in Garvin Brook.

Table 1. Two-factor ANOVA results for Brown Trout measurement variables across 2014 and 2017 HI
reaches in Garvin Brook. Values are averages with standard deviation in parentheses.

Variable

2017

2014

F value

p value

CPUE

3.20 (1.29)

6.72 (4.68)

4.711

0.045

Avg. Number of Fish

2.9 (2.33)

8.1 (6.62)

7.240

0.016

Avg. Fish Length

278.93 (64.37)

221.74 (98.25)

2.404

0.141

Avg. Fish Weight

265.97 (145.77)

183.23 (155.15)

2.182

0.159

Relative Weight

100.55 (7.77)

96.64 (14.085)

2.271

0.151

Table 2. Two-factor ANOVA results for Brown Trout measurement variables across wood
structures (LUNKERs / skyhooks) and mid-channel boulders in 2014 and 2017 HI reaches
in Garvin Brook. Values are averages with standard deviation in parentheses.

Variable

Wood

Boulder

F value

p value

4.71 (3.94)

5.21 (3.84)

0.096

0.761

8 (6.41)

3 (3.06)

6.693

0.020

Avg. Fish Length

246.31 (88.43)

211.5 (104.03)

3.437

0.082

Avg. Fish Weight

217.03 (152.74)

173.1 (164.2)

4.467

0.051

Relative Weight

97.06 (9.71)

99.32 (18.87)

0.090

0.768

CPUE
Avg. Number of Fish

Conclusions:
Brown Trout were more abundant around wooden
bank cover structures compared to mid-channel
boulders
Brown Trout were more abundant and exhibited
higher CPUE in the older, 2014 HI section
This research could be expanded by examining other
structure types (e.g., placed logs or rootwads, gradecontrol structures), as well as other streams or other
HI projects that were farther apart in age

Figure 1. Brown Trout length distribution in 2014 and 2017 HI
reaches in Garvin Brook.

Figure 2. Length-relative weight relationships for Brown
Trout in 2014 and 2017 HI reaches in Garvin Brook.
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